
Examiner for the courtesy extended during the interview held on 
May 2, 1991. 

As agreed during the interview the above amendments to the 
specification correct the informality noted by the Examiner in 
the Office Action with regard to control signals. It was pointed 
out to the Examiner that the control signals are identified as <j>i 
<f>2> Amendments were made to the specification to further clarify 
that 0! and <j>2 are control signals. As discussed and agreed 
during the interview the term "driving ability" concerns the 
ability of the internal power supply means to drive its load 
circuits. In other words, the control signal causes the internal 
supply means to supply more or less current thereby effecting the 
ability of the internal power supply means to drive its load 
circuit. 

Additional amendments were made to the specification to more 
clearly describe features of the present invention. 

Therefore, the objection to the specification is overcome 
and should be withdrawn. 

An additional copy of Takanashi (U.S. Patent 4,239,980) is 
provided herewith to be made of record in the present 
application. Takanashi was discussed during the interview as 
being prior art. It was pointed out during the interview that 
the present invention differs from that taught by Takanashi for 
the following reasons. 

The present invention provides reference voltage generating 
means which generates a reference voltage so that any level of 
reference voltage can be provided and can in fact be changed 
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based upon the operation of the circuit. Such a reference 
voltage generating means is not taught or suggested by Takanashi. 
An additional copy of the 1984 IEEE International Solid 

-i 

State Circuits Conference entitled "An Experimental 1Mb DRAM with 
On-Chip Voltage Limiter" by K. Itoh, et al. is provided herewith. 

Further, the Examiner is informed of Applicants desire to 
incorporate U.S. Patent No. 4,482,985 as a parent to the present 
Application. Particularly, the Examiner is informed that a 
Petition under 37 CFR 1.182 will be filed with the Petitions 
Office in order to obtain relief so as to amend Application 
Serial No. 562,929 filed on December 19, 1983, now abandoned, to 
recite in the specification thereof that it is a Continuation-In- 
Part Application of Application Serial No. 368,162 filed April 
14, 1982 which issued as U.S. Patent No. 4,482,985 on November 
13, 1984. As you can see Application Serial No. 562,969 filed on 
December 19, 1983, now abandoned, was co-pending with application 
Serial No. 368,162 filed on April 14, 1982 which issued as U.S. 
Patent No. 4,482,985 on November 13, 1984. 

Also a Reissue application will be filed on U.S. Patent No. 
4,916,3 89 so as to further claim the priority of U.S. Patent No. 
4,482,985 by amending the specification to recite that it is a 
continuation of Application Serial Nol 562,969 filed December 19, 
1983, now abandoned, which is a continuation-in-part of 
Application Serial No. 368,162 filed April 14, 1982 which issued 
as U.S. Patent 4,482,985 on November 13, 1984. 

The present application will be amended to recite the above 
noted chain of priority once the Petition has been granted. 
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Various amendments were made throughout claims 7, 9-13 and 
15-19 in order to more clearly recite features of the present 
invention. Also new claims 20-73 were added to claim features of 
the present invention not taught or suggested by any of the 
references of record whether taken individually or in combination 
with each with other. Particularly, new independent claims 20-24 
were added to recite the internal power supply means and the 
reference voltage generating means not taught or suggested by any 
of the references of record whether taken individually or in 
combination with each other. Dependent claims 25-73 variously 
depend from claims 7, 9-13 and 15-24. 

The Examiner is respectfully requested to examine new claims 
20-73. 

The drawings stand objected to due to a misspelled word in 
Fig. 32. Filed herewith are Proposed Drawing Corrections 
correcting the misspelled word in Fig. 32. Therefore, this 
objection is overcome and should be withdrawn. 

Claims 7, 9-13 and 15-19 stand rejected under 35 USC 102(b) 
as being anticipated by Alaspa. This rejection is traversed for 
the following reasons. Applicants submit that the apparatus of 
the present invention as now recited in claims 7, 9-13 and 15-7 3 
is not taught or suggested by Alaspa whether taken individually 
or in combination with any of the other references of record. 
Therefore, Applicants respectfully request the Examiner to 
reconsider and withdraw this rejection. 

Alaspa discloses an on-chip power-on reset circuit which 
provides a voltage limiter for MOS IC; load circuits. Fig. 3 of 
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Alaspa shows the relationship between an external supply voltage 
VR and an internal supply voltage VDD. The relationship as 
defined in Alaspa provides a first rate A, a second rate E, a 
third rate C and a fourth rate D. The general purpose of the 
apparatus taught by Alaspa is for a slow VDD voltage to provide 
an output reset VR which is essentially clamped to the ground for 
at least part of the power-on time until VDD reaches some value 
at which time VR abruptly increases along segment C in Fig. 3 to 
VDD volts and remains equal to VDD volts along segment D as VDD 
continues to increase. The dotted line segments A and B in Fig. 
3 of Alaspa represent possible undesirable variations in the 
transfer characteristics which could result from parasitic 
leakage currents at low voltages at various modes of the 
circuits. Thus as can be seen, Alaspa provides apparatus which 
attempts to clamp the internal supply voltage at "0" at a power- 
on reset time interval of the circuit until the external supply 
voltage reaches a predetermined level. 

This operation of Alaspa is entirely different from that of 
the present invention being that the apparatus taught by Alaspa 
merely operates in an initial time period after power-on reset of 
the circuit whereas the present invention provides an internal 
supply voltage which is set to different rates during operation 
of the apparatus not necessarily the .initial power-on interval. 
Thus, Alaspa does not provide apparatus which causes an internal 
supply voltage to increase at different rates throughout the 
normal operation range of a circuit. Alaspa instead merely 
provides apparatus which clamps the supply voltage at "0" until 
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the supply voltage reaches a predetermined level during power-on 
reset interval. In Alaspa once the external supply voltage 
reaches a predetermined level the internal supply voltage is 
allowed to increase at the same rate as the external supply 
voltage. The present invention does not operate in this manner. 

Therefore, the plurality of rates taught in the claims of 
the present application are not taught by Alaspa particularly 
being that Alaspa merely clamps the supply voltage to "0" until a 
predetermined level is reached and then allows the internal 
supply voltage to increase at the same rate as the external 
supply voltage. 

Therefore, Alaspa does not teach or suggest when the 
external supply voltage is not higher than a predetermined first 
voltage, the internal supply voltage of the internal power supply 
means increases at a first rate which is substantially equal to 
the increasing rate of the external supply voltage when the 
external supply voltage is between a level exceeding the first 
voltage and predetermined second voltage the internal supply 
voltage increases at a second rate which is lower than the 
increasing rate of the external supply voltage and after the 
external supply voltage exceeds the second voltage, the internal 
supply voltage increases at a third rate which is higher than the 
second rate as recited in the claims of the present application. 

Further, provided in the apparatus of the present invention 
is a control signal which controls the driving ability of the 
internal power supply means. Alaspa does not teach or suggest 
such apparatus as recited in the claims of the present 
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application. Alaspa merely provides a circuit which clamps the 
internal supply voltage to "0" until the external supply voltage 
reaches a predetermined level. There is no teaching that the 
circuit as taught by Alaspa receives a control signal which 
controls the driving ability thereof as in the present invention. 

Therefore, Alaspa does not teach or suggest that the first 
circuits are fed the internal supply voltage, the internal power 
supply means is fed a control signal and wherein a driving 
ability of the internal power supply means is controlled by the 
control signal as recited in the claims of the present 
application. 

A further difference between the present invention and the 
apparatus taught by Alaspa is that the first circuit in the 
present invention is fed the internal supply voltage whereas in 
Alaspa no such first circuit is recited. 

With respect to new claims 20-73 Alaspa does not teach or 
suggest the internal power supply means and the reference voltage 
generating means as recited therein. 

Therefore, Applicants submit that the apparatus of the 
present invention as now recited in claims 7, 9-13 and 15-73 is 
not taught or suggested by Alaspa whether taken individually or 
in combination with any of the other references of record. 

Claims l, 9-13 and 15-19 stand rejected under 35 USC 102(b) 
as being anticipated by Suzuki. This, rejection is traversed for 
the following reasons. Applicants submit that the apparatus of 
the present invention as now recited in claims 7, 9-13 and 15-73 
is not taught or suggested by Suzuki whether taken individually 
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or in combination with any of the other references of record. 
Therefore, Applicants respectfully request the Examiner to 
reconsider and withdraw this rejection. 

Suzuki, very similar to Alaspa, discloses an on-chip power- 
on reset circuit implemented by bipolar technology. Fig. 2 of 
Suzuki discloses the operation of the circuit taught therein 
which is very similar to that taught in Alaspa. Therefore, the 
same arguments presented above with respect to the use of Alaspa 
to reject the claims of the present application apply as well to 
the use of Suzuki to reject the claims of the present 
application. 

Particularly, Applicants note that Suzuki as with Alaspa 
teaches an apparatus which operates during the power-on reset 
interval of a circuit. The apparatus taught by Suzuki attempts 
to maintain the internal supply voltage being supplied to a 
circuit to "0" level during the initial reset interval until the 
external supply voltage reaches a predetermined level. Suzuki 
also provides a pulse signal during the initial power-on reset 
period so as to reset other circuits during this interval. As 
with Alaspa, Suzuki does not teach or suggest apparatus which 
operates or limits the voltage during normal operation of the 
circuit being that in Suzuki as in Alaspa once the external 
supply voltage reaches a predetermined level then the internal 
supply voltage is allowed to increase or decrease at the same 
rate and level as the external supply voltage. 

In the present invention various rates of increase and 
decrease of the internal supply voltage is caused during the 
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normal operation of the circuit based upon the level of the 
external supply voltage. Such a feature is not taught by Suzuki. 

Therefore, Suzuki does not teach that when the external 
supply voltage is not higher than a predetermined first voltage, 
the internal supply voltage of the internal power supply means 
increases at a first rate which is substantially equal to the 
increasing rate of the external supply voltage, when the external 
supply voltage is between a level exceeding the first voltage and 
predetermined second voltage, the interim supply voltage 
increases at a second rate which is lower than the increasing 
rate of the external supply voltage and after the external supply 
voltage exceeds the second voltage, the internal supply voltage 
increases at a third rate which is higher than the second rate as 
recited in the claims of the present application. 

Further, Suzuki fails to teach or suggest that the internal 
power supply means is fed a control signal and the driving 
ability of the internal power supply means is controlled by the 
control signal as recited in the claims of the present 
application. 

Still further, with respect to claims 20-73 Suzuki fails to 
teach or suggest internal power supply means and reference 
voltage generating means as recited therein. 

Therefore, Applicants submit that the apparatus of the 
present invention as now recited in claims 7, 9-13 and 15-73 of 
the present application and allowable over the prior art of 
record . 
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The remaining references of record have been studied. 
Applicants submit that they do not supply the deficiencies noted 
above with respect the references utilized in the rejection of 
claims 7, 9-13 and 15-19 

In view of the foregoing amendments and remarks, Applicants * 
submit that claims 7, 9-13 and 15-73 are in condition for 
allowance. Accordingly, early allowance of claims 7, 9-13 and 
15-73 is respectfully requested. 

To the extent necessary, applicants petition for an 
extension of time under 37 C.F.R. §1.136. Please charge any 
shortage in the fees due in connection with the filing of this 
paper, including extension of time fees, to Deposit Account No. 
01-2135 (Case No. 501 . 20699VC1) and please credit any excess fees 
to such Deposit Account. 



Respectfully submitted, 



CIB/hpg 

(202) 828-0300 




ANTONELLI, TERRY, STOUT & KRAUS 
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SESSION XVIII: 256K/1Mb DRAMS-II 

FAM I'M: An Eiptrirntntil 1Mb DHAM with On-Chip Vslbjt Linitit 

r„tt /«*. tyxin mm, Mm, sm M, ««« mm. hm, m 
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THIS PAPER WILL DESCRIBE in eiperimenlil l\fn? cell, 
single 5V, 1Mb NMOS DRAM wilh in on-chip voltage limiter, 
i typical iras time of SOm, lypical power diuipition of 300mW 
it 260ni cycle time uid UmP chip in. 

The lit j lo acfaie*ing 1Mb s the higher signil-to-noisr 
nlio, while maintaining single 5V operation, even lor small 
future me MOSTi. To meet this requirement, three develop- 
menlsare proposed: a Corrugated Cipitilor(memory|C(ll 
(CCC) , 1 tensing method, and an on-chip voltage limiter 1 , 
The result) would include about a 22-times signil-to-noise 
ratio improiement md provision lor tingle 5V operation. 

The memory cell that combinis CCC and a Folded data 
line arrangement ii illustrated in Figure 1. The cell measures 
3j7(lm! and has a cell storage lapicilance, C,, ol 60IF due lo 
the CCC structure, vfaidi b about 7,5 times as large is a con- 
ventional one. 

Figure 2 shaws the sensing design. A small data line capa- 
citance, Cg, can be obtained using i mulMvided data (sense) 
line structure without aty additional column decoders, is 
would be needed in a conventional scheme. That is, the 
column decoder output signal, p,, which consist! of the second 
lercl Al wire and runs along the dali line, can control each 
dala-l/O switch, SW. This on reduce Crj by about one third, 
assuming a giren chip irea and the 16-div iston did line 
organization shown in Figure 2. The reiulfanl Crj is 290IF. 
Thus, a large ceO sigrul can be obtained. 

Figure J shows a limiter circuit (or application to the 
memory may and its associated circuitries. This circuit con- 
figuration permits single SV operation. HOSTs, with ijice 
length, Lj, u f 2.4fim and gate oxide thickness, \ m , of 40nan 
are used in the peripheral circuitry, which contributes less to 
chip sic, so as lo operate directly with the eitemal supply 
>ollage, V (t , On the other hand, small MOSTi (Lg = l.rjjim. 
tjj = 20nm| ire used in the memory irrai and its associated 
circuitry, which ire the main determinants of chip sine, so as 
to realise high density, Howew. these small MOST circuits 
must be operated based on i lower voltage tmiler. Note 
that the prechaiged data line uid the word-line milages are 
V i and V L t fj (Vp: Ihresliold loltige). respecliiely. 

Figure * shows the esperimenlal characteristics. To 
insure long Icrm reliability of the smill HOSTs. V\_ was dioien 
to be 3,;V it the nominal V (t of 5V, This \ i set by Ihe 
rnnduelance ntio of Q] ind Q;. To eluninale a race problem 
al V ct iboie 5V. m additional i is provided bv I)], 1)4 
""I Os- Thisraullsina»ideV [( mirgin. 



Sunlml, H„ el. it, "A Corru|ileil Cipiritor Cell ICCCI toe 
Mtiabll DjniBic.MOS Memories", IEOM abs. No. Hi: ltl!. 

! Mim. T„ el. it. "Submicron VLSI Memory Circuits" 
ISSCC DIGEST OF TECHNICAL PAPERS, p. 214: fib., ISti! 



A mierophotograph of the 1Mb RAM using low resistive and 
poly Si gates is shown in Figure 5. This chip measures 4.67 
1 9,86mm-, which permils assembly in a siandard 300mil 19 
pin DIP, Waveforms lor a lypical chip, having a typical access 
time from JEaS low of 10ns, ire shown in Figure S. Power 
dissipilions at nominal operating condition (5 V, JS'Oire 
300m» it 260ns cycle time and 10mK, respectively. Table 
Isummiriies Ihe DRAM futures. 

.Icinoialedjmentr 

The authors would like 10 thank Jl. Kuboand K. Sato 
for their constanl encouragement during the course of this 
work. 



Technology 


low resislive/poly-Si gate N-MOS 
2 level A| wiring 


Cell Site 


3fimifyim 1 2111m 1 1 


Chip Site 


Wmrn<986mm 1 46,0mm! I 


Access Time 


90ns 1 SV, 25"C 1 


Cycle Time 


260 ns 1 5V, 25'C 1 


Power Supply 


5V ! 10% 


Active Current 


r»tnJI5V,m,260ns cyclel 


Standby Current 


2 mA 15V, 25'C I 


Refresh 


51 2 cycles 9 3ms mtsrvoLs 


Interface 


TTL compalible 


Package 


•Spin, 300- mit OIP 



TABLE l-FeituresofDRAM. 




low resistive « *>*> Unt 
word line 




copacitor 
FIGURE l-CCC memory cell cross lection. 

limilir circuilry control circuitry 
ovce 




array and associated circuitry 

FIGURE 3— Limiter circuitry with applialkin lo a memory 
imy and its allocated circuitry: {«>, c}p|, - preehirje and 
limited prechirie dock: ^ -_»ord and Ued word 
clock; D,T), D', D" - data Line, « - data Ene selecdon 
clock. 
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cfipp n ; array 

Lo,-l6um,Toa'20nm 
P : peripheral 
L9'24/im,roi'40m 
L limiter 



Vi. 0,55 V 




FIGURE b-0p H aiin ( tmim, i„ mi, raAI: V m = 5V. 
25 C loading cipacilamt «i D„ is lOOpf . 
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supply voltage, Vcc (VI 
FIGURE 4-£rpetimcntil chiiacierBo'cs. 
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FIGURE 2->1(monr array orginiution lor 1Mb chip. SA 
denotes sense amplifier. 
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FIGURE 5-Mieropluiloeiac-h of 1Mb chip. 
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